بررسی اثر غلظت زیر حد بازدارندگی کسری رشد ( Sub-Fractional inhibitory concentration )  سفتازیدیم در ترکیب با ونکومایسین یا کلیندامایسین بر برخی از ژن های موثر در ویرولانسی ، اسپورزایی و زایش اسپور کلستریدیوم دیفیسیل by Rezazadeh Zarandi, Ebrahim
ctl(1t,t,,
,,S,i31 otS.i,tt.t
,rS,.l.,g .fli:,.S-rSt Lr-^,-i: cSJ:<. Ctr- *E;!!
:;13',c
(Sub-Fractional Inhibitory r:3 63*.S ,r(srt.r-rb E *, ,-.Lt: jt .,-J,,
-,t .+f r,, J*,+Lt ,:K t;:-,,fLs$ol*:1S; -.1.l;.1.1tii,.,, Concentration)
t[-+if.l tJi{-i-JS J.lt-,t .r+li s ,r:tt-.,3x*,t .,r,.*,Y3;,.o tl j}" cslr.ri
cg.r.-;.r o.ll;L.' ; t*^lll : L, ..,-f
cS.ll-;'o J.o.s-o ;JSu :L&l; .ll:. ,.1
,rrsl ;j3,, 
-.fS.l -6.23 na )I.4,i :iS.r :rgl,*.o .ll.i.,1
o.ll;,-il;',-o .rLa;ri ;,:S.l
\ Y11-\ f 1V :.Jr,^=: Jl*,
Kerman University of Medical Sciences
Faculty of Medicine
In Partial Fulfillment of the Requirements for the
Degree Ph.D in: Medical Bacteriology
Title:
The Effects of Sub-Fractional Inhibitory Concentration (Sub-FIC) of
Ceftazidimein in Combination with Vancomycin or Clindamycin on some
of Virulence Genes, Sporulation and Spore Germination of Clostridium
dfficile
By: Ebrahim Rezazadeh Zarandi
Supervisor:
Dr. Mohammad Moradi
Advisers:
1- Dr. Shahla Mansouri
2- Dr. Nowzar Nakhaee
3- Dr. Farhad Sarafzadeh
Year: 2017
tU'(Y'Y"
,?i;6
))ATCC 9689:rlsl;l +y, t.r-Jlr.sLoJlil !^El plr r*ul &-l; s:x"l ii *.5; ;t p1!-,i-_:_
t- t .t.--tFl ! *r.5; .,) r \r JS3 q ,t.-r,1[:r^,. c,LJi 't*; .srrf rkr *L 1t 9 fA ,yf .5G -
,r5srl:rL b ;*j .5toctl' p ,_rS i !r ;14r , slpA,tcdB tcdA 6Ldij al* .r.li ._..r- 4a3*,_L -:
.t*i, ,risrl:j! r' ;j .5bclto LFi rJr ;t+e 9 Ol* ,:aK .s.r.i c,-cL yf gL; .p r.i1
t..o--LFl t al :"tr 9,t,-..r,1h,r,, Otj d,,.l _,r.&L a.l.:l o.cL fA ): cJ-_L[-$ I e*--'-?-.
.sr.; 3Jr; 49i; 9 slpA,rcdB ,tcdA dtoOj .jl* 
"F.lfl *- dr"-L .
..,b;l*r oj,-9.5l-oc*!lf j4 i 6f*..r1.,t..t 1.: ,-l*-..t,-: py-t'.;,,,S ! t+r J\."1 ;l9lri:,g.
.c*,1 
.r:;- ,sb1*5;l ,:,*r 9 .d.U+i cjtb.,9,;l oiti. ,l*.,.a; ai ry (:.19," \\) lflv Ot,l5 plr
.51-iJl ;r ,$li.r 55li:,.1 
..,brt*.r )) d;*.t .ll;t*r ,1.: o:.;J Jfu + d rcr,-jh-, ..r;iL to;
*-Si :t 9 \f Jfu { pl.rrjho*r a5 rb ;LL; a-ltt .yl .s;l: ,r^Q. )t:*t 
";;i.-f*,*;_l 
p9,-.r,-;-Jf c;
+-V Cxpr,p, t ,FE csbaj ,t{ 
"fol.pl r..* 
(l+* J<- +) Oy,-thiJs I .r..--tFl ! o*,-li,
i'y sh.oi,il* 
"i{lPl tr lo.fu*r.r.i .&. t, 6i L- 9 l.qd J<- q li"r,,rxa9Jto- .r:r5,r. A
.j=-;-: p91.:1.r:-,,5 up GF YLbl , r$ ,-F,-lif :...- (;;* ,*,1 t Fo ;r-S g) ,
c;-l orls ,j[;; ,-!t sUtt ..r:t.,. cJBr i:.--Ll-uJt 9 .lon--t9S.;l tfl"s .,1: ,a,.rr-;hi- ,jp j
7y4;,,J5 c;p )y.:rl9. .slo.:l: dinlt Lr-eef 
'[E,,Pql,, b.x,,r*-y'il Jr I ,_t1
.sb;i5G cslaOj OV. s Fi Sy,:s*l oql.,,O:.*Ys1*,,l *.Sl.c"-l zu;b u*.o15 ta6i p
.r.11.: aJ9llr .!9.1.*lg9; o.r<;*1
.J)tg*l ,r9*"lr\11,.(*9o1.*i ,aj Ot* ,'[*ti,-r py4q*i5 z.S#
l}
oi
Abstract
Introduction: Clostridium dfficile (C.dfficile) is an obligate, anaerobic spore-
formingbacterium that infection is caused in the presence of antibiotic in gut. The
bacterium consists virulence factors which may influence by the sublethal concentration
of antibiotics. The effects of antibiotics in the sub-MIC have reported on the toxin
production and virulence genes expression. It has been reported that C. dfficile
associated diarrhea have increased in the patients who received combination therapy.
In this research, besides the prevalence of C. dfficile in the diarrhea samples which
collected from intensive care unit (ICU) of Shahid Bahoonar hospital, Kerman, the effect
of ceftazidime (CAD alone and in combination with vancomycin (VAN) and
clindamycin (CLI) were evaluated in the sub-MIC on the spore production,spore
germination, toxin A , B and slpA gene expression and toxin production of C. dfficile.
Methods: About 233 diarrhea samples were gathered from diarrhea ICU hospitalized
patients. The samples were cultivated on Clostridium dfficile medium.Bacterial isolates
were confirmed as C. dfficilebased on the odor, Sub-terminal spore, and 165 rDNA gene
amplification. Four clinical isolates and one standard strain ATCC 9689 were selected
for further investigations. MIC(VAN, CLl, and CAZ)and FIC (VAN plus CAZ and CLI
plus CAZ) of four clinical isolates andATCC 9689 strain were determined by
microdilution and checkerboard microdilution method, respectively. The appropriate
concentration.of antibiotics alone (% x }dIC) and in combination (% x FIC) were added
to the tubes containing apre-reduced medium. Then 
-106 CFUimL fresh bacteria were
inoculated into the tubes and incubated in anaerobic jar at 37 oC. The number of spores,
toxin production and genes expression (tcdA, tcdB, and slpA) were carried out by colony
count, ELISA and Real-time PCR methods in triplicate, respectively.
Results: From the 233 dianeal samples were gathered from ICU, C. dfficite isolated
from 2lYo of them. Based on toxin assay by ELISAmethod, about 22.5% of C. dfficile
isolates were toxigenic. Four clinical isolates and ATCC 9689 strain were selected four
further investigations. VAN inhibited spore production in the all isolates and ATCC
9689 strain. The other antibiotics alone and in combination suppressed spore production
in majority of isolates (except A+/B+/CDT+). The antimicrobial 
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combination within 24 hours periods. Down-regulation of genes expression continued in
the sub-MIC of VAN, and CLI in the periods of 48 hours. At this time, CAZ and its
combination with VAN and CLI increased cdtA, cdtB and slpA genes expression.
Conclusion: The frequency of C. dfficrile associated diarrhea in ICU hospitalized
patients in this study was about 4.7o/o (11 cases) which is similar to Asia region and more
than industrial countries reports. Cephalosporins such as CAZ are prescribed frequently
for hospitalized patients.They are important agents in the induction of C. dfficile
infection (CDI). The results showed CAZ (alone and in combination) in comparison to
VAN, and CLI increased toxins and slpA genes expression and confirms that
cephalosporins with overexpression of virulence factors enhance the severity and spread
of CDI. Meanwhile, CAZ interferes with the function of VAN and CLI. In the previous
studies it has been shown that hospitals have reduced the use of cephalosporins,
markedly decreased the incidence of CDI. Although, sporulation, germination, toxin
production and virulence factors genes expression are related to the type ofantibiotic and
isolates.
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